The absolute configuration of the title compound, C 10 H 16 O 4 , determined as 3aS,4S,5R,7aR on the basis of the synthetic pathway, was confirmed by X-ray diffraction. The molecule contains a five-and a six-membered ring that adopt twisted and envelope conformations, respectively. The dihedral angle between the mean planes of the rings is 76.80 (11) as a result of their cis-fusion. In the crystal, molecules are linked by two pairs of O-HÁ Á ÁO hydrogen bonds, forming chains along [010] . These chains are further connected by weaker C-HÁ Á ÁO interactions along [100] , creating (001) sheets that interact only by weak van der Waals forces.
Chemical context
Compounds containing an epoxycyclohexenone skeleton are very interesting, not only because of their wide spectrum of biological activities, but also because of their synthetically challenging chemical structures (Pandolfi et al., 2013) . A biotransformation of toluene leads to a chiral diol (see Fig. 1 ) which is used as a precursor in enantioselective syntheses of epoxycyclohexenone compounds. Model compounds of the central core of ambuic acid (Labora et al., 2008) , (+)-and (À)bromoxone (Labora et al., 2010) , an epoxyquinol analog (Heguaburu et al., 2010) , gabosine A, ent-epoformin and entepiepoformin (Labora et al., 2011) have been prepared starting from the same precursor. The title compound, diol (3) (see Fig. 1 ) has been prepared from iodohydrin (1), which, as indicated earlier, can be easily synthesized via biotransformation of toluene (Carrera et al., 2007) . 3aS,4S,5R,7aR on the basis of the synthetic pathway, was confirmed by X-ray diffraction on the basis of anomalous dispersion of light atoms only. The five-membered ring (O1-C2-O3-C3A-C7A) adopts a twisted conformation with puckering parameters Q(2) = 0.342 (2) Å and ' = 122.1 (3) . The six-membered ring (C3A-C4-C5-C6-C7-C7A) adopts an envelope conformation with atom C4 as the flap. In this case, the puckering parameters are Q = 0.466 (2) Å , = 52.1 (2) and ' = 50.8 (3) . The fused rings are nearly perpendicular with a dihedral angle of 76.20 (11) as a result of their cis-fusion.
Structural commentary

Supramolecular features
In the crystal structure, the molecules are connected in the three crystallographic directions by intermolecular interactions of different strengths (Table 1 ). In the [010] direction hydrogen bonds O41-H41Á Á ÁO3 i and O51-H51Á Á ÁO41 i [symmetry code: (i) Àx, y + 1 2 , Àz + 3 2 ] join molecules into chains that are further connected by weaker C7A-H7AÁ Á ÁO51 ii [symmetry code: (ii) x + 1, y, z] hydrogen bonds along [100], forming (001) sheets. Hydrogen bonds of the O-HÁ Á ÁO type generate R 2 2 (10) motifs ( Fig. 3 ). There are only weak van der Waals forces acting between neighbouring (001) sheets. 
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Figure 2
The molecular structure of the title compound, showing the anisotropic displacement ellipsoids drawn at the 50% probability level.
Figure 3
Packing of the title compound, viewed along [100], showing hydrogenbonded chains of molecules Table 1 Hydrogen-bond geometry (Å , ).
Symmetry codes: (i) Àx; y þ 1 2 ; Àz þ 3 plane of the envelope can be determined from the C7-C7A-C3A-C4 or the H7A-C7A-C3A-H3A torsion angles (with very similar values due to the geometry of the cis-fused rings). The C7-C7A-C3A-C4 torsion angle is positive if the flap atom is located on the opposite side of the plane (defined by the remaining five atoms of the cyclohexene ring) to O1 and O3 of the 1,3-dioxole ring, as observed in the title compound [33.5 (2) ]. 12 of the 20 mentioned structures, show a positive torsion angle with minimum and maximum values of 17.2 and 36.4 , respectively. From analysis of the abovementioned torsion angle and the equatorial/axial orientation of the C4 and C5 substituents in the 20 structures, there is no clear trend that allows the relative orientation of the flap to be predicted based only on the size or kind of the substituents.
Synthesis and crystallization
The synthesis of the title compound was carried out through the intermediate epoxide (2) 
Refinement details
Crystal data, data collection and structure refinement details are summarized in Table 2 . H atoms bonded to C were placed in calculated positions (C-H = 0.95-1.00 Å ) and included as riding contributions with isotropic displacement parameters set to 1.2-1.5 times of the U eq of the parent atom. H atoms belonging to OH groups were located in ÁF maps and freely refined. of (3aS,4S,5R,7aR)-2,2,7-trimethyl-3a,4,5,7a-tetrahydro-1,3-benzodioxole-4,5- Data collection: APEX2 (Bruker, 2013) ; cell refinement: SAINT (Bruker, 2013) ; data reduction: SAINT (Bruker, 2013) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL2014 (Sheldrick, 2015) ; molecular graphics: Mercury (Macrae et al., 2008) ; software used to prepare material for publication:
SHELXL2014 (Sheldrick, 2015) . 4S,5R,7aR)-2,2,7-Trimethyl-3a,4,5,7a-tetrahydro-1,3-benzodioxole-4 Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 0.0353 (9) 0.0407 (10) 0.0455 (10) −0.0020 (9) −0.0032 (9) −0.0026 (9) O41 0.0668 (11) 0.0458 (8) 0.0372 (7) 0.0157 (8) −0.0080 (7) −0.0020 (7) O51 0.0369 (8) 0.0452 (9) 0.0643 (10) 0.0056 (7) 0.0024 (7) 0.0124 (7) C7 0.0482 (12) 0.0349 (10) 0.0377 (10) −0.0064 (9) 0.0036 (9) −0.0010 (8) C6 0.0428 (11) 0.0414 (11) 0.0405 (10) 0.0022 (9) 0.0124 (9) 0.0014 (9) C23 0.083 (2) 0.0651 (17) 
